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Japanese Utility Model Laid-Open No. 61-162070 
Specification 

1. Title of the Device 

SOLAR CELL MODULE 

2. Claims for the Utility Model Registration 

(1) A solar cell module comprising a plurality of solar 
cells connected to each other, characterized in that the 
plurality of solar cells, in each of which preliminary solder is 
applied to an electrode on a light receiving surface and an 
electrode on a surface opposite to the light receiving surface, 
are connected to each other by a connection joint having a 
through-plated hole in a thickness direction . 

(2) The solar cell module according to claim (1), 
characterized in that the through -plated hole provided in the 
connection joint is provided in a position connecting to the 
electrode portion to which the preliminary solder is applied. 

3 . Detailed Description of the Device 
[Industrial Application Field] 

The present device relates to a solar cell module including 
a plurality of solar cells connected to each other by a 
connection joint (hereinafter referred to as a joint) for using 
solar energy as electric power. 
[Conventional Art] 

One solar cell generates a small amount of electric power, 
and thus when a large amount of electric power is required, a 
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plurality of solar cells are connected in parallel and in series 
via a joint. 

The joint has been produced by plating (B) metal foil sized 
to be easily plated (A) and stamping and shaping (C) as in an 
example in Figure 5. The joint (1) has connected the solar cells 
by soldering with solder ( 6 ) previously applied to front and 
back surfaces of a solar cell (5) as in an example shown in 
Figures 6 and 7 • 

In connection between the solar cells, joints of various 
shapes have been used according to the kinds of solar cells as 
shown in, for example. Fig 5,3-8 or Fig 5.3-9 in SOLAR CELL 
ARRAY DESIGN HANDBOOK VOLUME 1. 
[Problems to be Solved by the Device] 

To minimize thermal stress imposed on a solar cell module by 
environment where the module is used, a joint is made of metal 
having a thermal expansion coefficient as close as possible to 
that of the solar cell. Such metal includes, for example, kovar, 
invar, and molybdenum, which have problems such as poor solder 
wettability or a high electrical specific resistance value in 
view of connection. Thus, a surface of the metal is coated with 
plating having high solder wettability and high conductivity. 
However, since the joint is small, the plating coated after 
shaping is poor in productivity and quality, and metal foil is 
coated with the plating and then stamped and shaped as shown in 
Figure 5. Thus, a material (4) of the joint is exposed on a side 
surface of the joint (1), and when solar cells are connected by 
soldering as shown in Figures 6 and 7 , a solder fillet is 
unlikely to be formed on the material (4) of the joint on the 
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side surface, and it is difficult to determine from appearance 
whether the soldering is good or poor* Figure 8 is an enlarged 
view of the joint (1) and therearound in Figure 7 , and as seen 
from the drawing, the solder is joined to only plating (3) of 
the joint, and thus the solar cells are connected via the 
material (4) of the joint having a high specific resistance 
value * 

The present device is achieved to solve these problems, and 
has an object to reduce electrical loss in connection between 
solar cells and achieve reliable soldering connection, 
[Means for Solving the Problems] 

The present device provides a solar cell module in which 
solar cells are connected by a joint, which is formed by 
providing a through hole in a thickness direction of metal foil 
as a joint material, coating the metal foil with silver plating 
or the like having high conductivity, and then stamping and 
shaping with the through- plated hole being left in a soldering 
portion or a portion other than the soldering portion of the 
joint . 
[Operation] 

In this device, the joint has the through-plated hole with 
high conductivity. Thus, even if metal having a thermal 
expansion coefficient close to that of the solar cell and high 
specific resistance is used as a material, the same high 
conductivity as a plating material can be obtained in connection 
between the solar cells, and gas of flux generated in soldering 
is expected to be released through the through-plated hole, 
thereby allowing good soldering . 
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[Embodiment] 

Figure 1 is a plan view of an embodiment of the device, and 
a joint (1) having a through-plated hole is soldered to 
preliminary solder (6) applied to a light receiving surface of a 
solar cell (5), Figure 2 is a plan view of the joint having the 
through-plated hole, and Figure 3 is a sectional view thereof. 
Plating (3) applied to the front and back of the joint is 
connected by the through-plated hole (2) formed in the joint (1)- 
Figure 4 shows a production procedure of the joint, and shows 
production by boring a through hole (B) in metal foil sized to 
be easily plated (A) , plating (C) and stamping and shaping* 
[Advantages of the Device] 

As described above, according to the present device, the 
through-plated hole is provided in the joint, and thus the joint 
is made of metal having a thermal expansion coefficient close to 
that of the solar cell and high specific resistance, thereby 
ensuring high conductivity even in connection between the solar 
cells. When the through-plated hole is provided in the soldering 
portion of the joint, gas of flux generated in soldering is 
released through the hole, thereby allowing good soldering 
without any internal failure. Further, an appearance test of 
whether the soldering is good or poor can be performed by 
checking a rising state of solder to the through-plated hole 
even if a solder fillet on the side surface of the joint is 
insufficiently formed. 

4. Brief Description of the Drawings 

Figure 1 is a plan view of an embodiment of the present 
device. Figure 2 is a sectional view thereof, Figure 3 shows a 
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production procedure of the joint of the present device. Figure 
4 is a plan view of a state in which solar cells are connected 
by a joint having a through-plated hole in the embodiment of the 
present device, Figure 5 shows a production procedure of a 
conventional joint. Figure 6 is a plan view of a state in which 
solar cells are connected by the conventional joint, Figure 7 is 
a front view of Figure 6, and Figure 8 is an enlarged view of a 
joint portion of Figure 7* 

In the drawings, reference numeral (1) denotes a connection 
joint, (2) denotes a through-plated hole, (3) denotes plating, 
(4) denotes a joint material, (5) denotes a solar cell, (6) 
denotes solder previously applied to the solar cell, and (7) 
denotes a cover glass of the solar cell* 

In the drawings, the same reference numerals denote the same 
or corresponding components. 
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Figure 1 

1 Joint connecting solar cells 

2 Through-plated hole 

Figure 4 

A Cutting metal foil 
B Boring a hole 
C Plating 

D Stamping and shaping 
Figure 5 

A Cutting metal foil 
B Plating 
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